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IN THE CLAIMS 



1 . (Original) A method for making a lens or lens array, comprising: 
providing a substrate; 

depositing a dielectric layer over the substrate; 

depositing a patterning layer over the dielectric layer; 

removing a portion of the patterning layer overlying an area of the dielectric 
layer corresponding to a to-be-formed lens; 

removing the exposed portion of the dielectric layer to form a curved recess in 
the exposed portion of the dielectric layer; and 

filling the curved recess with a lens material. 

2. (Original) The method of claim 1 , wherein the removing comprises wet 
etching. 

3. (Original) The method of claim 1, wherein the removing comprises exposure 
through a grey scale or shadow mask. 

4. (Original) The method of claim 1 , further comprising forming an array of 
sensor elements over the substrate before depositing the dielectric layer. 

5. (Original) The method of claim 4, wherein the sensor array comprises an array 
of CMOS sensor elements. 

6. (Original) The method of claim 4, wherein the sensor array comprises an array 
of CCD sensor elements. 

7. (Currently amended) The method of claim 1 , wherein the dielectric layer has a 
lower index of refraction than the lens material layer. 
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8. 



(Currently amended) The method of claim 1, wherein the lens material layer is 



inorganic. 
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9. (Original) The method of claim 4, wherein the sensor elements underlie an 
array of to-be- formed microlenses. 

1 0. (Currently amended) The method of claim 1 , further comprising polishing the 
lens material layer . 

1 1 . (Original) The method of claim 1 , further comprising treating and smoothing 
the curved recess. 

1 2. (Currently amended) The method of claim 1 f wherein the interface between 
the curved recess and the lens material layer has a roughness that is less than the wavelength 
of visible light. 

13. (Original) The method of claim 12, wherein the roughness is less than 
approximately 1/10 the wavelength of the visible light. 

14. (Original) The method of claim 1, wherein the two removing steps forms a 
plurality of curved recesses. 

1 5 . (Currently amended) The method of claim 1 4, wherein at least one of the 
curved recesses has a shape different than the other ones of the curved recesses. 

1 6. (Original) The method of claim 1 , wherein the curved recess is non-spherical. 

17. (Original) The method of claim 1, further comprising removing remaining 
portions of the patterning layer after removing the exposed portion of the dielectric layer. 

18. . (Original) The method of claim 1 , wherein the lens is a microlens or non- 
spherical lens. 
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19. (Canceled). 



Serial No. 10/797,809 



PAGE 5/12* RCVD AT 312812005 3:13:14 PM (Eastern Standard Time] ' SVR: USPTO-EFXRF-171 1 DNS:8729306 1 CS©:9497527049 * DURATION (mm-ss):02-52 



03-28-' 05 12 : 14 FROM-MKC&H LLP 



9497527049 



T-297 P006/012 F-637 



20. (Currently amended) Th e d e vic e of claim 19, furth o r comprising A lens or 
lens array device, comprising: 

a substrate; 

a dielectric layer over the substrate, wherein the dielectric layer comprises at 
least one curved rec ess on the upper surface of the dielectric layer: 
a lens material layer over the dielectric layer; and 
an array of sensor elements between the substrate and the dielectric layer. 

2 1 . (Original) The device of claim 20, wherein the sensor elements are CMOS or 
CCD devices. 

22. (Currently amended) The device of claim 19 A lens or lens array device, 
comprising: 

a substrate; 

a dielectric layer over the substrate, wherein the dielectric layer comprises at 
least one curved recess on the upper surface of the dielectric layer: and 

a lens material layer over the dielectric layer, wherein the lens material layer 
has a higher index of refraction than the dielectric layer. 

23. (Currently amended) The device of claim i$ 22, wherein the dielectric layer 
comprises an array of curved recesses, 



24. (Currently amended) The device of claim 4£ 23, wherein at least one of the 
curved recesses is non-spherical. 



MMFHERSan KWOK CHEW 
& BHD LLP 

n« TECHNOLOGY DM V* 

suraza 



25. 
comprising: 



(Currently amended) Tho dovico of olaim 23 A lens or lens array device. 



a substrate; 

a dielectric layer over the substrate, wherein the dielectric layer comprises at 
least one curved recess on the upper surface of the dielectric layer, and 

a lens material laver over the dielectric layer, wherein the dielectric laver 
comprises an array of curved recesses, and wherein at least one of the curved recesses 
has a shape different than the other ones of the curved recesses. 

-5- Serial No. 10/797,809 

PAGE 6/12 « RCVD AT 3/28/2005 3:13:14 m [Eastern Standard Time] ' SVIfcUSrTOFXRMf 1 ' DNIS:8729306 ' CS©:9497527049 1 DURATION (mnvss):02-52 



03-28-' 05 12:14 FROM-flKC&H LLP 



9497527049 



T-297 P007/012 F-637 



26. (Currently amended) The device of oloitn 19 A lens or lens array device, 
comprising: 

a substrate; 

a dielectric layer over the substrate, wherein the dielectric laver comprises at 
least one curved recess on the upper surface of the dielectric laver. 

a lens material laver over the dielectric laven wherein the dielectric layer and 
lens material layer are formed by deposition. 

27. (Currently amended) Th e d e vic e of claim 19 A lens or lens array device, 
comprising: 

a substrate; 

a dielectric layer over the substrate, wherein the dielectric layer comprises at 
least one curved recess on the upper surface of the dielectric layer: 

a lens material layer over the dielectric layer, wherein the lens material layer 
has a polished upper surface. 



28. (Currently amended) Tho device of claim 19 A lens or lens array device, 
comprising: 

a substrate; 

a dielectric laver over the substrate, wherein the dielectric layer comprises at 
least one curved recess on the upper surface of the dielectric laver: 

a lens material layer over the dielectric layer, wherein fee a roughness of the 
dielectric layer at the interface of the lens material layer is less than the wavelength of 
visible light. 
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29. (Original) The device of claim 28, wherein the roughness is approximately 
1/10 or less of the wavelength of the visible light. 

30. (Currently amended) The device of claim 49 27, wherein the curved recess is 
non-spherical. 
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3 1 . (Currently amended) The device of claim 49 27, wherein the curved recess 
forms a microlens or non-spherical lens. 

32. (Original) A method for manufacturing a lens or lens array, comprising: 
providing a substrate; 

depositing a dielectric layer over the substrate; 

selectively removing a portion of the dielectric layer corresponding to a to-be- 
formed lens to form a curved recess on the dielectric layer, and 
forming a layer of lens material over the dielectric layer. 

33. (Original) The method of claim 32, further comprising forming a sensor anray 
over the substrate before depositing the dielectric layer. 

34. (Original) The method of claim 32, wherein the refractive index of the lens 
material is higher than that of the dielectric layer. 

35. (Original) The method of claim 32, wherein the to-be-formed lens is a 
microlens. 

36. (Original) The method of claim 32, wherein the to-be-formed lens is non- 
spherical. 

37. (Original) The method of claim 32, wherein the forming comprises depositing 
the lens material to fill the curved recess. 

38. (Original) The method of claim 32, wherein the forming comprises using the 
dielectric layer with the curved recess as a molding template. 

39. (Original) A method of forming a molding for making a lens, comprising: 
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providing a substrate; 

depositing a dielectric layer over the substrate; 
depositing a patterning layer over the dielectric layer; 
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removing a portion of the patterning layer overlying an area of the dielectric 
layer corresponding to a to-be-formed lens; and 

removing the exposed portion of the dielectric layer to form a curved recess in 
the exposed portion of the dielectric layer. 

40. (Original) The method of claim 39, wherein the to-be-formed lens comprises a 
microlens or a non-spherical lens. 

41. (Canceled). 

42. (Canceled). 
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